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(54) System of switching video of two different standards 



(57) A systenn for switching video of two different 
standards that uses a single crosspoint nnatrix and a sin- 
gle local controller coupled to two memory blocks for 
storage of crosspoint selection data. The crosspoint se- 
lection data is written to the crosspoint matrix according 



to the video reference signals that correspond to the 
crosspoint selection data to be written. Switching of the 
crosspoints then occurs according to the video refer- 
ence signal corresponding to the crosspoints to be 
switched. 
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Description 

Background of the Invention 

[0001] The present invention relates to switcliing vid- 
eo signals, and nnore particularly to switching video of 
two different standards. 

[0002] Some users of a video matrix find it desirable 
to be able to switch video of two different standards, i. 
e. the Phase Alternate Line standard (PAL), which is a 
50HZ/625 line standard, and the National Television 
System Committee standard (NTSC), which is a 60Hz/ 
525 line standard. For example, a video production 
house that works with international customers may be 
dealing with different video standards. Or, the user may 
wish to switch video of the same standards, but with dif- 
ferent timings. 

[0003] The problem arises in that communication 
from a local controller is referenced to a vertical interval 
strobe, say V1 1 , created from a single system reference, 
say Reference 1. Control of the matrix works in the fol- 
lowing way. Reference 1 may be either the 50 Hz or 60 
Hz standard, and is typically a color black signal. The 
pulse of VM typically occurs during the middle of line 10 
for 60 Hz systems, or the middle of line 6 for 50 Hz sys- 
tems. Communications are sent to a crosspoint switch 
while VI1 is not pulsing, and the final strobing, or setting 
of the switch takes place when the pulse occurs. If all 
inputs are timed to the system reference, all switches 
occur at the correct time. However, if the user wishes to 
have sources that are of a different reference than Ref- 
erence 1 , say Reference 2, there needs to be a way to 
ensure that the video switches during the correct line for 
sources referenced to Reference 2, even though com- 
munications still occur according to Reference 1 . 
[0004] There are currently two methods of dealing 
with this problem. The first, as shown in Fig. 1 , is to sim- 
ply switch signals of a second standard according to the 
first and allow them to glitch, but this is not acceptable. 
The second, as shown in Fig. 2, is to have two separate 
matrices, each with its own local controller and refer- 
ence. Often times, however, the user will have a large 
portion of his or her system switching one standard, 
while only a few sources are of the other standard. This 
makes it unattractive to have a separate matrix with its 
own local control. 

[0005] What is desired is a system for switching video 
of two different standards that allows a single controller 
to still write crosspoint data at a rate according to a first 
reference, but allows switching to occur at the vertical 
interval of the first reference or a second reference of a 
same or different standard. 

Summary of the Invention 

[0006] Accordingly, the present invention provides a 

system for switching video of two different standards 
that allows a single controller to still write crosspoint da- 



ta at a rate according to a first reference, but allows 
switching to occur at the vertical interval of the first ref- 
erence or a second reference. Crosspoint data is written 
to a block of memory and subsequently written to a sec- 

5 ond block of memory from which the crosspoint data for 
two video references of the same or different standards 
is written to a crosspoint matrix. When a vertical interval 
signal corresponding to the video reference for which 
the crosspoint matrix data was written returns high, the 

10 switch for that video reference occurs. 

[0007] The objects, advantages, and other novel fea- 
tures of the present invention are apparent from the fol- 
lowing detailed description when read in conjunction 
with the appended claims and attached drawing. 

15 

Brief Description of the Drawing 

[0008] Fig. 1 is a block diagrammatic view of a prior 
art switching device using a single crosspoint matrix. 
20 [0009] Fig. 2 is a block diagrammatic view of a prior 
art switching device using two crosspoint matrices. 
[0010] Fig. 3A and 3B are timing diagrams showing 
the vertical interval switching area in 525-line and 
625-line systems respectively. 
25 [0011] Fig. 4 is a block diagrammatic view of a device 
for switching video of two different standards according 
to the present invention. 

[0012] Fig. 5 is a block diagrammatic view of a syn- 
chronization clock coupled to two vertical inten/al refer- 
30 ence signal pulse generators according to the present 
invention. 

[0013] Fig. 6A, 6B, 6C, and 6D are timing diagrams 
of possible vertical interval pulse reference signals in- 
cluding conflict conditions according to the present in- 

55 vention. 

[0014] Fig. 7 is a block diagrammatic view of a data 
selector according to the present invention. 

Description of the Preferred Embodiment 

40 

[0015] Referring to Fig. 4, a device for switching video 
of two different standards is shown. A controller 8, in- 
stead of writing crosspoint selection data directly to a 
crosspoint matrix 10, writes the data to a first block of 
memory 12. The crosspoint selection data contains usu- 
al source and destination information, as well as infor- 
mation telling the system during which of two reference 
vertical intervals the switch is to occur. Two pulse gen- 
erators 16,18, produce from respective reference video 

50 signals two vertical interval pulse reference signals 
where, referring to Fig. 3A and Fig. 3B, the pulse occurs 
during the middle of line 10 if the signal is generated 
from an NTSC reference video signal, or during the mid- 
dle of line 6 if the signal is generated from a PAL refer- 

55 ence video signal, typically color black. Hereinafter, the 
two vertical interval pulse reference signals are denoted 
as V1 1 and VI2, and the reference video signals to which 
they respectively refer are denoted as Reference 1 and 
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Reference 2. According to the timing diagram of Fig. 6D, 
at the leading edge of VI1 the crosspoint selection data 
contained In the first block of memory 12 is copied to a 
second block of memory 14 by use of a memory con- 
troller 20. The crosspoint selection data in the second 
block of memory 14 is then used to write crosspoint set- 
tings to the crosspoint matrix 10 for switches that are to 
occur according to Reference 1 by use of a crosspoint 
selection data selector 24. At the trailing edge of V1 1 the 
crosspoints for Reference 1 are switched. 
[0016] At the leading edge of the vertical interval pulse 
reference signal for Reference 2 (VI2), crosspoint selec- 
tion data from the second block of memory 14 is used 
to write crosspoint settings to the crosspoint matrix 10 
for switches that are to occur according to Reference 2 
by use of the crosspoint selection data selector 24. At 
the trailing edge of VI2 the crosspoints for Reference 2 
are switched. 

[0017] Two memory blocks are needed because the 
controller 8 cannot write the crosspoint selection data 
fast enough to use only one memory block and avoid 
conflicts with V1 1 and VI2 occurring. Much of the prob- 
lem of doing the switching is that all communications is 
timed according to VII . Since there is no way of knowing 
when VI2 occurs, it could occur while crosspoint selec- 
tion data is being updated. By having the controller 8 
update a dual-port ram first block of memory 1 2 and hav- 
ing crosspoints actually set from a single port second 
block of memory 14, conflicts in VII and VI2 are much 
less a problem. The only time the second block of mem- 
ory 14 gets updated with crosspoint selection data is just 
after the leading edge of V1 1 . This transfer of crosspoint 
selection data from the first block of memory 12 to the 
second block of memory 1 4 can occur much faster than 
the controller 8 could write the crosspoint selection data. 
Also, the amount of time it takes to write crosspoint set- 
tings to the crosspoint matrix 10 from the second block 
of memory 14 is much faster than could be done by the 
controller 8. 

[0018] The data selector 24 looks at the source and 
reference information 38 (Fig. 7) contained in the cross- 
point selection data on a destination by destination ba- 
sis. Referring to Fig. 7, the enable VII and VI2 inputs to 
the data selector 24 are used to determine the status of 
the vertical inten/al pulse reference signals. If only VII 
destinations are to switch, the data selector only sends 
that crosspoint information to the crosspoint switch 10. 
If only VI2 destinations are to switch the data selector 
only sends that crosspoint information to the crosspoint 
switch 10. If there is a condition where V1 1 and VI2 were 
occurring at the same time or overlapping, the data se- 
lector will update all crosspoints, regardless of refer- 
ence. The strobe generator 22 has V1 1 and VI2 as inputs 
and is coupled to the crosspoint switch 10. The strobe 
generator 22 looks at VII and VI2, and when a positive 
edge occurs it creates the strobe signal that sets all the 
crosspoints. When the data selector 24 writes cross- 
point information to crosspoint matrix 10, the data goes 



into a set of registers in the crosspoint matrix 1 0, but the 
switch does not actually occur until the strobe occurs. 
[0019] As it is possible that Reference 1 and Refer- 
ence 2 may be of different frequencies, the two refer- 
5 ences may at times overlap. Also, due to the fact that 
VI1 and VI2 may be different frequencies, it is possible 
that an edge of VI 2 lines up exactly with the edge of VI1 , 
and the system would not know which edge actually oc- 
curred first. Therefore, the present invention synchro- 
nizes VI2 to V1 1 by generating VI2 not only from Refer- 
ence 2, but also with a synchronization clock 26 that is 
locked to VII . That way it can be ensured that the edges 
of VI1 and VI2 never actually line up. Referring to Fig. 
5, V1 1 is connected to a phase lock loop 30 which drives 
a voltage controlled oscillator (VCO) 32 running at 
7.34MHz in the preferred embodiment, but may also be 
of a different frequency. VI2 is generated by first running 
the reference color black signal through a sync stripper 
34, which strips out h(horizontal), v(vertical), and odd/ 
even pulses. These pulses are then fed to a logic device 
36 (FPGA) that uses the 7.34MHz clock. This clock is 
used to sample the inputs and generate a VI2 signal. By 
using the correct edge of the clock it guarantees that the 
closest amount of time that an edge of VI2 can occur to 
VII is one half the period of the 7.34MHz signal. This 
means that the logic that actually controls the switching 
does not have an ambiguous case where it cannot de- 
termine which edge occurred first, VI1 or VI2. 
[0020] The following describes conflict conditions 
when VII and VI 2 overlap in the present invention. Re- 
ferring to Fig. 6A, if VI2 occurs during VI1 and the cop- 
ying of crosspoint selection data from the first block of 
memory 12 to the second block of memory 14 is still oc- 
curring, the process finishes as described above, but the 
second block of memory 14 is used to update all cross- 
point settings, regardless of the video reference for the 
crosspoint settings and the switch occurs on the rising 
edge of V1 1 . 

[0021] Referring to Fig. 6B, if in the above conflict the 
copying of crosspoint selection data from the first block 
of memory 12 to the second block of memory 1 4 is com- 
plete, then the second block of memory 14, is used to 
update all crosspoint settings for Reference 1 . When V1 1 
goes high those crosspoints for Reference 1 are 
switched. Then the second block of memory 14 is used 
to update all Reference 2 crosspoints. When VI2 goes 
high, then those crosspoints for Reference 2 are 
switched. This requires that the pulse width of VI2 be at 
least twice the time it takes the second block of memory 
14 to write all the crosspoints to the crosspoint matrix 
10, so that there is enough time for the second block of 
memory 14 to write Reference 1 crosspoints, and then 
have enough time left for the second block of memory 
14 to write all Reference 2 crosspoints before VI2 re- 
turns high. 

[0022] Referring to Fig. 6C, if VII occurs during VI2, 
when VI2 goes low the crosspoint selection data stored 
in the second block of memory 20 is used to write the 
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crosspoint selection data for Reference 2 to the cross- 
point matrix 10 , but when VI1 goes low, the writing of 
the crosspoint selection data stored in the second block 
of nnemory 14 to the crosspoint matrix 10 is terminated. 
Then the crosspoint selection data contained in the first 
block of memory 12 is copied to the second block of 
memory 20, and this new crosspoint selection data in 
the second block of memory 14 is used to write the 
crosspoint selection data to the crosspoint matrix 1 0, re- 
gardless of Reference 1 and Reference 2. A switch will 
then occur on the rising edge of VI1 . 
[0023] Thus, the present invention provides a reliable 
system for switching video of two different standards in 
a system that allows a single controller to write cross- 
point selection data at a rate according to a first refer- 
ence, but allows switching to occur at the vertical interval 
of the first reference or a second reference of a different 
standard by using memory blocks to store crosspoint se- 
lection data. 



and second video reference when and if the 
second vertical interval pulse reference signal 
occurs during the first vertical interval pulse ref- 
erence signal and the copying of the crosspoint 
5 selection data from the first block of memory to 

the second block of memory is still occurring. 

3. The method according to claim 2 wherein the sec- 
ond vertical interval pulse reference signal has a 

10 pulsewidth longenoughtoallowtimeforthesecond 
block of memory to write crosspoints to the cross- 
point matrix for the first and second video referenc- 
es when and if the second vertical interval pulse ref- 
erence signal occurs during the first vertical interval 
15 pulse reference signal and the copying of the cross- 
point selection data from the first block of memory 
to the second block of memory is completed. 

4. The method according to claim 3 further comprising 
20 the steps of: 
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Claims 

1 . A method for switching video of two different stand- 
ards comprising the steps of: 

writing crosspoint selection data from a control- 
ler to a first block of memory; 
copying the crosspoint selection data con- 
tained in the first block of memory to a second 
block of memory at a leading edge of a first ver- 
tical interval pulse reference signal corre- 
sponding to a first video reference; 
writing crosspoint settings for the first video ref- 
erence to a crosspoint matrix from the cross- 
point selection data contained in the second 
block of memory; 

switching crosspoints of the crosspoint matrix 

for the first video reference at the trailing edge 
of the first vertical interval pulse reference sig- 
nal. 

writing crosspoint settings for a second video 
reference to the crosspoint matrix from the 
crosspoint selection data contained in the sec- 
ond block of memory at a leading edge of a sec- 
ond vertical interval pulse reference signal cor- 
responding to the second video reference; 
switching crosspoints of the crosspoint matrix 
for the second video reference at the trailing 
edge of the second vertical interval pulse refer- 
ence signal. 

2. The method according to claim 1 further comprising 
the step of: 

writing crosspoint settings to the crosspoint ma- 
trix by using the crosspoint selection data in the 
second block of memory, regardless of the first 



terminating the writing of crosspoint settings 
when and if the first vertical interval pulse ref- 
erence signal occurs during the second vertical 
25 interval pulse reference signal; 

copying new crosspoint selection data from the 
first block of memory to the second block of 
memory; 

writing crosspoint settings to the crosspoint ma- 
30 trix by using the new crosspoint selection data 

stored in the second block of memory regard- 
less of the first and second video references; 
switching crosspoints of the crosspoint matrix 
at the trailing edge of the first vertical interval 
35 pulse reference signal. 

5. The method according to claim 4 further comprising 
the step of: 

40 synchronizingthe second vertical interval pulse 

reference signal with the first vertical interval 
pulse reference signal by using a synchroniza- 
tion clock that is locked to the first vertical in- 
terval pulse reference signal. 

45 

6. An apparatus for switching video of two different 
standards comprising: 

means for writing crosspoint selection data 
50 from a controller to a first block of memory; 

means for copying the crosspoint selection da- 
ta contained in the first block of memory to a 
second block of memory at a leading edge of a 
first vertical inten/al pulse reference signal cor- 
55 responding to a first video reference; 

means for writing crosspoint settings for the 
first video reference to a crosspoint matrix from 
the crosspoint selection data contained in the 
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second block of memory; 
means for switching crosspoints of the cross- 
point matrix for the first video reference at the 
trailing edge of the first vertical interval pulse 
reference signal. 

means for writing crosspoint settings for a sec- 
ond video reference to the crosspoint matrix 
from the crosspoint selection data contained in 
the second block of memory at a leading edge 
of a second vertical interval pulse reference 
signal corresponding to the second video refer- 
ence; 

means for switching crosspoints of the cross- 
point matrix for the second video reference at 
the trailing edge of the second vertical interval 
pulse reference signal. 

7. The apparatus of claim 6 further comprising: 

means for writing crosspoint settings to the 
crosspoint matrix by using the crosspoint selec- 
tion data in the second block of memory, re- 
gardless of the first and second video reference 
when and if the second vertical interval pulse 
reference signal occurs during the first vertical 
interval pulse reference signal and the copying 
of the crosspoint selection data from the first 
blockof memory to the second block of memory 
is still occurring. 

8. The apparatus of claim 7 wherein the second verti- 
cal interval pulse reference signal has a pulse width 
long enough to allow time for the second block of 
memory to write crosspoints to the crosspoint ma- 
trix for the first and second video references when 
and if the second vertical interval pulse reference 
signal occurs during the first vertical interval pulse 
reference signal and the copying of the crosspoint 
selection data from the first block of memory to the 
second block of memory is completed. 

9. The apparatus of claim 8 further comprising: 

means for terminating the writing of crosspoint 
settings when and if the first vertical interval 
pulse reference signal occurs during the sec- 
ond vertical interval pulse reference signal; 
means for copying new crosspoint selection da- 
ta from the first block of memory to the second 
block of memory; 

means for writing crosspoint settings to the 
crosspoint matrix by using the new crosspoint 
selection data stored in the second block of 
memory regardless of the first and second vid- 
eo references; 

means for switching crosspoints of the cross- 
point matrix at the trailing edge of the first ver- 
tical interval pulse reference signal. 



10. The apparatus of claim 9 further comprising: 

means for synchronizing the second vertical in- 
terval pulse reference signal with the first verti- 
5 cal interval pulse reference signal. 

11. A system for switching video of two different stand- 
ards comprising: 

a plurality of vertical interval reference pulse 
generators; 

a controller operative for receiving input of a 
video reference selection and a vertical interval 
pulse reference signal from one of the plurality 
of vertical interval reference signal pulse gen- 
erators; 

afirst block of memory coupled to the controller 
for writing crosspoint selection data to the first 
block of memory from the controller; 
a second block of memory coupled to the first 
block of memory; 

a memory controller, operative for copying 
crosspoint selection data from the first block of 
memory to the second block of memory; 
a crosspoint matrix; 

a data selector coupled to the crosspoint matrix 
and the second block of memory, operative for 
writing crosspoint settings to the crosspoint ma- 
trix for switches that are to occur according to 
the first video reference and a second video ref- 
erence; 

12. The system according to claim 10 further compris- 
ing: 

a synchronization clock coupled to each verti- 
cal interval reference signal pulse generator 
within the plurality of vertical interval reference 
signal pulse generators, operative for synchro- 
nizing the plurality of vertical interval reference 
signal pulse generators such that falling or ris- 
ing edges of vertical interval pulse reference 
signals generated by the vertical interval refer- 
ence signal pulse generators never line up. 
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